This article proposes an explanation for Fast Radio Bursts (FRBs) and Gamma Ray Bursts (GRBs) through the frames of Hypersphere World-Universe Model (WUM). WUM predicts that the concentration of protons and electrons in Intergalactic Plasma decreases inversely proportional to time and in present epoch equals to The distance to FRB 150807 object is predicted to be ~800 Mpc. WUM holds that all macroobjects (galaxies, stars, and planets) contain a core composed of Dark Matter Particles. GRBs are explained as a sum of contributions of multicomponent dark matter annihilation. The spectra of such bursts depend on the composition of the Cores.
to allow rapid follow-up observations, both were found to have afterglows. The characteristics of the afterglows suggest that FRBs and GRBs may have something in common; furthermore, they may indeed be different flavors of the same event.
In Section 2 we present a short summary of experimental results and existent theoretical models in the field of Burst Astrophysics partially adapted from Wikipedia. In Section 3 we propose a new physical approach to FRBs and GRBs based on Hypersphere World-Universe Model (WUM). In Section 4 we calculate FRB time delay based on the predicted parameters of Intergalactic Plasma.
Burst Astrophysics. Short Summary
Wikipedia has this to say about Burst Astrophysics:
Gamma-ray bursts (GRBs) are extremely energetic explosions that have been observed in distant galaxies. They are the brightest electromagnetic events known to occur in the World [1] . Bursts can last from ten milliseconds to several hours [2] [3] . GRB 111209A is the longest lasting gamma-ray burst (GRB) detected by the Swift Gamma-Ray Burst Mission on December 9, 2011. Its duration is longer than 7 hours [2] .
After an initial flash of gamma rays, a longer-lived "afterglow" is usually emitted at longer wavelengths (X-ray, ultraviolet, optical, infrared, microwave and radio) [4] . GRBs were first detected in 1967 . Following their discovery, hundreds of theoretical models were proposed to explain these bursts. Little information was available to verify these models until the 1997 detection of the first X-ray and optical afterglows and direct measurement of their redshifts. The true nature of these objects remains unknown, although the leading hypothesis is that they originate from the mergers of binary neutron stars or a neutron star with a black hole [5] .
The means by which gamma-ray bursts convert energy into radiation remains poorly understood [6] . Any successful model of GRB emission must explain the physical process for generating gamma-ray emission that matches the observed diversity of light curves, spectra, and other characteristics [7] . Particularly challenging is the need to explain the very high efficiencies that are inferred from some explosions: some gamma-ray bursts may convert as much as half (or more) of the explosion energy into gamma-rays [8] . Early observations of the bright optical counterparts to GRB 990123 and to GRB 080319B [9] [10], have suggested that inverse Compton may be the dominant process in some events. In this model, pre-existing low-energy photons are scattered by relativistic electrons within the explosion, augmenting their energy by a large factor and transforming them into gamma-rays [11] . There is no theory that has successfully described the spectrum of all gamma-ray bursts [Gamma-ray burst].
Fast Radio Burst (FRB) is a high-energy astrophysical phenomenon manifested as a transient radio pulse lasting only a few milliseconds. These are bright, unresolved, broadband, millisecond flashes found in parts of the sky outside the Milky Way. The component frequencies of each burst are delayed by different amounts of time depending on the wavelength. This delay is described by a value referred to as a Dispersion Measure (DM) which is the total column density of free electrons between the observer and the source of FRB. Fast radio bursts have DMs which are: much larger than expected for a source inside the Milky Way [12] ; and consistent with propagation through ionized plasma [13] .
The first FRB found was FRB 010621. The Lorimer Burst (FRB 010724) was discovered in archived data taken in 2001 by the Parkes radio dish in Australia. The fact that no further bursts were seen in 90 hours of additional observations implies that it was a singular event such as a supernova or merger of relativistic objects [13] . On 19 January 2015, astronomers from Parkes observatory reported that FRB 140514 had been observed for the first time live [14] .
In 2007, just after the publication of the e-print with the first discovery, it was proposed that fast radio bursts could be related to hyperflares of magnetars [15] . In 2015 three studies supported the magnetar hypothesis [12] [16] [17] . In 2014 it was suggested that following dark matter-induced collapse of pulsars [18] , the resulting expulsion of the pulsar magnetospheres could be the source of fast radio bursts [19] .
On 18 April 2015, FRB 150418 was detected by the Parkes observatory and within hours, several telescopes including the Australia Telescope Compact Array caught an "afterglow" of the flash, which took six days to fade [20] . The Subaru telescope was used to find what was thought to be the host galaxy and determine its redshift and the implied distance to the burst [21] . However, the origin of the burst was soon disputed by P. K. G. Williams and E. Berger who claim that the emission instead originates from an active galactic nucleus that is powered by a supermassive black hole with dual jets blasting outward from the black hole [22] . It was also noted that what was thought to be an "afterglow", never goes away, meaning that it cannot be associated with the fast radio burst [23] [Fast radio burst]. We will discuss FRB 150418 in Section 4.
On August 2015, FRB 150807 of remarkable brightness was detected by the Parkes observatory. Astronomers report on a mildly dispersed (DM 266.5 ± 0.1 pc cm −3 ), exceptionally intense (120 ± 30 Jy), linearly polarized, scintillating burst that was directly localized to 9 arcmin 2 . The burst scintillation suggests weak turbulence in the ionized intergalactic medium. The localization of FRB 150807 can be used to estimate the distance at which it was emitted, if it can associated with a star or a galaxy [24] . We will discuss FRB 150807 in Section 4.
The most intriguing result was obtained by J. J. DeLaunay, et al. [25] . They report the discovery of a transient gamma-ray counterpart to the fast radio burst FRB 131104, the first such counterpart to any FRB. The transient counterpart has duration 90 100 s T  and fluence . We will discuss this astronomical event in Section 3.
The discovery that some FRBs are accompanied by energetic gamma-ray transients dramatically alters the basic picture of these events. They have modest energy in radio flash ( with gamma-ray energy that is more than 9 10 times greater, with dramatic implications for source models and a substantial improvement in the prospects for long-lived counterparts, including X-ray and radio afterglows [25] .
Hypersphere World-Universe Model
Hypersphere World-Universe Model (WUM) discusses the possibility of all Macroobject cores to be composed of Dark Matter Particles (DMP) with predicted masses of 1.3 TeV, 9.6 GeV, 70 MeV, 340 keV, and 3.7 keV. The energy density of all macroobjects in the World MO Ω relative to the critical energy density is 0.024 MO Ω ≈ [26] .
One of the most important DMP for galaxies is spin-0 boson which we dubbed ELOP that is preon dipole with mass 340 keV [27] . Dissociated ELOPs can only exist at nuclear density or at high temperatures. ELOP breaks into two preons with mass about pr e e = which we took to match the Quark Model ( e m and e are mass and charge of electrons). In particle physics, preons are postulated to be "point-like" particles, conceived to be subcomponents of quarks and leptons [28] . ELOPs are analogous to electron-positron pairs with charge 1 3 e .
In addition to ELOP discussed above, we offer another type of DMPspin-0 boson which we dubbed DIRAC that is in fact magnetic dipole with mass 70 MeV [27] . Dissociated DIRACs can only exist at nuclear densities or at high temperatures. A DIRAC breaks into two Dirac monopoles with mass According to WUM cores and shells of all macroobjects are growing in time until they reach the critical stability, at which point they detonate. The energy released during detonation is produced by annihilation of DMP. The detonation process does not destroy the macroobject; it's rather analogous to Solar flares.
In frames of WUM the experimental results for Gamma-Ray Bursts are explained thusly:
• The nature of these objects-cores and shells of galaxies made up from DMP;
• The means by which bursts convert energy into radiation-the annihilation of DMP; • The very high efficiencies that are inferred from some explosions;
• The burst's gamma-ray energy output • The spectrum of all gamma-ray bursts can be explained by the composition of cores and shells made up from DMP; • A longer-lived "afterglow" that is usually emitted at longer wavelengths (Xray, ultraviolet, optical, infrared, microwave and radio) is a result of longlived processes developing in the cores and shells after detonation.
The duration of ultra-long gamma-ray burst 111209A is longer than 7 hours, implying this event has a different kind of progenitor than normal long GRBs.
According to the authors of paper [2] : The host galaxy of GRB 111209A has not been resolved by the Hubble Space Telescope: only the GRB afterglow was visible, and GRB 111209A traces the location of a putative (very) metal poor galaxy at large distance (z = 0.677). At this distance, this galaxy would not have been detected without the GRB which occurred in it.
A. J. Levan, et al. have this to say about ultra-long duration gamma-ray bursts: The long durations may naturally be explained by the engine driven explosions of stars of much larger radii than normally considered for GRB progenitors which are thought to have compact Wolf-Rayet progenitor stars [29] . It was first proposed that the progenitor of this event was a blue supergiant star with low metallicity [2] .
In frames of WUM, this event can be explained by the galaxies' shell made up of monopoles:
• The burst's gamma-ray isotropic energy for GRB 111209A 46 iso
10 J E ≈ ×
[2] is about 2200 times less than the maximum energy of monopoles' shell 50 mon
[27]. This scenario is favored because of the necessity to supply enough mass to the central engine over duration of thousands of seconds [2] ; • Gamma rays with energy in the range 20 keV < E < 1400 keV [3] are a consequence of monopoles and preons' annihilation.
The described picture is consistent with experimental results for Fast Radio Bursts:
• The observations that sources of FRB are old galaxies;
• FRBs are the result of preons' plasma instability triggering shock waves of gigantic electrical currents and generating a huge amount of energy in transient radio pulses lasting only a few milliseconds; • All other DMP can start annihilation process as the result of preons' shell instability and give rise to the gamma-radiation with different emission lines in spectra of galaxies.
• Gamma rays with energy less than 170 keV are a consequence of preons' annihilation.
In our opinion, the annihilation of DMP is the most probable process that can generate huge amounts of energy in a very short time. The described galaxies bursts are analogous to the solar bursts which are bright emissions of photons with energies in excess of 100 MeV [30] . 
Fast Radio Bursts
where the invariant is, in fact, the gravitoelectrostatic charge phi p squared, and E is the gravitoelectromagnetic charge [26] . Phions are moving in the Medium of the World with a group velocity gr v which can be found from (4.4): According to WUM, photons' energy on the way from galaxy to an observer can be expressed by the following equation:
which reduces to emit E at (4.10) and to obsv E at The difference between these values is 10.2%. It is worth to note that in our calculations there is no need in a dispersion measure (DM) which is the total column density of free electrons between the observer and the source of FRB.
It is important to note that according to WUM the relative energy density of the Intergalactic plasma is 4.8% that is in a very good agreement with experimentally found value 4.9% ± 1.3% [33] . The developed analysis based on WUM is consistent with all experimental results obtained by authors of [33] .
The line-of-sight free electron column density for FRB 150807, measured in units of DM, is 266.5 ± 0.1 pc•cm −3 . This substantially exceeds the expected foreground Milky Way DM, predicted to be 70 ± 20 pc•cm −3 along the burst sightline. According to the authors of paper [24] :
"The localization of FRB 150807 can be used to estimate the distance at which it was emitted, if we can associate the FRB with a star or a galaxy. The deepest archival images of the sky localization area contain nine objects brighter than a Ks-band magnitude of 19.2 (11) : three stars and six galaxies. The brightest galaxy is at a distance between 1 and 2 Gpc estimated from its photometric redshift. The other galaxies are factors of >6 fainter than the brightest. Through a comparison of their infrared magnitudes with empirical and theoretical distributions of galaxy luminosities at different distances, they are all expected to be >500 Mpc distant".
In our opinion, based on the equation (4.13) and measured value DM, they should look for an old galaxy (not a star) which has the redshift 0.19 0.02 z = ± and the distance about 800 Mpc. Hopefully the performed calculations will help astronomers to find the right source of FRB 150807.
Very recently, 16 additional bright bursts in the direction of FRB 121102 were detected (see [34] and references inhere). According to the authors of paper [34] :
This repeating FRB is inconsistent with all of the catastrophic event models put forward previously for hypothetically non-repeating FRBs. Here, we propose a different model, in which highly magnetized pulsars travel through the asteroid belts of other stars.
In frames of WUM, these repeating FRBs can be explained by the galaxy flares analogous to Solar flares as it is described in Section 3.
Transient Astrophysics is a rapidly growing field, now operating across all wavelengths, observed from the ground and in space. Using multi-wavelength observations allows us to study the various components of the World in extraordinary detail. With the high sensitivity and wide-field coverage of the Square Kilometre Array, large samples of explosive transients are expected to be discov-ered [35] . Hypersphere World-Universe Model can serve as a basis for Transient
Astrophysics.
